Bovine leukemia virus (BLV) is the causative agent of enzootic bovine leukosis, the 22 most common neoplastic disease of cattle, which is closely related to human T-cell 23 leukemia viruses. BLV has spread worldwide and causes a serious problem for the cattle 24 industry. The cellular receptor specifically binds with viral envelope glycoprotein (Env) 25 and this attachment mediates cell fusion to lead virus entry. BLV Env reportedly binds 26 to cationic amino acid transporter 1 (CAT1)/SLC7A1, but whether the CAT1/SLC7A1 27 is an actual receptor for BLV remains unknown. Here, we showed that CAT1 28 functioned as an infection receptor, interacting with BLV particles. Cells expressing 29 undetectable CAT1 levels were resistant to BLV infection but became highly 30 susceptible upon CAT1 overexpression. CAT1 exhibited specific binding to BLV 31 particles on the cell surface and co-localized with the Env in endomembrane 32 compartments and membrane. Knockdown of CAT1 in permissive cells significantly 33 reduced binding to BLV particles and BLV infection. In addition, bovine serum with 34 neutralizing activity from a BLV-infected cattle inhibited BLV particles. Expression of 35 CAT1 from various species demonstrated no species-specificity for BLV infection,
Introduction 10 146 or pEGFP-N1-transfected CHO-K1 cells. In bCAT1/pEGFP-N1-transfected CHO-K1 147 cells, a protein band of the expected molecular size of 95.5 kDa was believed to be a 148 glycosylated EGFP-tagged bovine CAT1 protein with several additional bands of lower 149 molecular sizes also detected by western blotting using an anti-CAT1 antibody ( Fig. 2A,   150 upper panel) and anti-EGFP antibody ( Fig. 2A, middle panel) . The lower molecular size 151 bands were thought to be glycosylated variants. at the cellular membrane of cells expressing bovine CAT1, but not to cells that did not 183 express CAT1. These findings strongly suggest that CAT1 functioned as a BLV 184 attachment receptor.
185
In addition, we used bovine serum (BLV serum) with neutralizing activity from a BLV- Binding of BLV particles to the CC81-GREMG cells in which CAT1 expression had 237 been knocked down was analyzed using the same approach as that described for Fig. 3 . In the current study, we demonstrated that CAT1 also associated with BLV particles at 280 the cell surface and functioned as a receptor for BLV infection. This is the first report ]. In addition, mouse BLVR homolog is closely related to the δ subunit of adaptor-291 related protein complex AP-3 and does not associate with the cell surface [45] . Taken 292 together, these findings suggest that this particular bovine protein is not the BLV receptor.
293
Based on our current study, we clearly demonstrated that the CAT1 protein was the actual 294 BLV receptor. This conclusion is based on the following findings: (i) CAT1 expression 
